Mapping Tornado Damage Tracks
with NASA Satellite Data

Gary Jedlovec (NASA) and Brian Carcione (NWS)
with contributions from

Frank LaFontaine, Matt Smith, and Andrew Molthan

http://weather.msfc.nasa.gov/sport/tornadoes/20110427/
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Introduction / Background
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ASTER 10 May 2002

ASTER three-channel false color composite image of southwest
Maryland, showing the tornado damage tracks centered over La Plata.

Aerial photograph taken on 30 April 2002 of the tornado
damage path looking east towards La Plata. (Courtesy of
Tim Marshall)
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Preliminary Tornado Tracks
April 27, 2011

Note: EF-Rating reflects highest wind
speed along entire tornado path. :
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Tornado Summary of April 27, 2011

In Huntsville CWA:

38 tornado paths

2 EF-5s

4 EF-4s

7 EF-2s

21 EF-1s

4 EF-0Os
19 tornadoes 4-8 AM
7 tornadoes 11 AM-12PM
12 tornadoes after 2 PM
101 fatalities
484.2 total path miles




Tornado Summary of April 27, 2011

Note: EF-Rating reflects highest wind
speed along entire tornado path.

. National Weather Service Huntsville
Preliminary Tornado Tracks
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In Alabama:

62 tornadoes

238 fatalities

1,201.8 total path miles

Verbena EF-0

2 tornadoes with 120+
mile path length

Projection Inform ation:
Datum: North American Datum 1983
Projection: UTMZone 16N

a.,m“gh,m AL Apr“ 27 2011 » | Map Compiled by: NWS Birmingham, AL
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Pre-Survey Planning
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On the Ground
Phil Campbell, Mt. Hope, Tanner
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ve Challenges

6 survey trips
Approximately 1,800 photos taken & geo-tagged™* for this track
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Pot Suve Challenges

6 survey trips

Approximately 1,800 photos taken & geo-tagged™* for this track
How do we convert 1,800 photos & 6 trips into a cohesive track?

EF-5 Tornado

Peak winds 210 MPH

Path Length: 106.9 mi (HUN CWA only)
Peak Path Width: 1 %4 mi
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Additional Challenges

Incomplete tracks, bad roads, little time
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Imagery Date: Jun 15, 2006 lat 34.318094° lon -87.809441° elev. 810 1t Eyealt 9481t

There are two more crossing
roads almost a mile away.

The EM insists on moving on,
and this spot is 2 hours from

the NWS office. How far east does the track go?
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NWS Summary

e None of these challenges are insurmountable, but
when the power is out at home, the office is down 3
staff members, and there are 30 more tracks to
survey—each with their own additional challenges—
any assistance can help.

e Aerial surveys can
provide bigger picture ===
insights, but generally [E208
provide context to  Beae
the ground surveys.

e An even-bigger
picture perspective
would be helpful.

SPORT




MODIS Imagery and Analysis
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Combines MODIS
channels 1, 4, 3) into an
RGB image

When viewed at 500m
resolution, clearly
shows damage tracks
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Combines MODIS
channels 1, 4, 3) into an
RGB image

When viewed at 500m
resolution, clearly
shows damage tracks
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MODIS single channel
(green) at 250m

MODIS image from April
17 (Aqua) and May 4
(Terra)

e geo-locate

e rectify to same coordinate
system

» take temporal difference

at each point in space

Tornado tracks become
extremely easy to see

NWS forecasters used this
image to help identify and
assess track location for
21 out of 22 tornados that
produced EF2 or greater
damage
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Before and After Difference Image
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ASTER Analysis
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ASTER Characteristics

On Terra along with MODIS
e vis/nir, swir, thir subsystems
e 15, 30, and 90m spatial resolution
*60km swath width
epointable out to 300km
*8 bits (limitation)

3 visible/ nir bands
e green, (.56), red (.66), nir (.81)

Land surface climatology
(change), vegetation
dynamics, mineral mapping,
volcano analysis, hazard

mapping




ASTER Characteristics
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NASA ASTER Satellite Data - May 4, 2011 — 3 Channel Composite Imagery
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- ASTER: Hackleburg / Phil Campbell
B 20 May 2011
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STER Hackleburg / Phil Campbell
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ASTER and Radar Data
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Hackleburg — Phil Campbell @o4surc)
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NEXRAD LEVEL-IIT

BASE REFLECTIVITY
KBMX - BIRMINGHAM, AL
04/27/2011 22:01:24 GMT
LAT: 33/10/19 N

LON: 86/46/11 W
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Jasper — Cordova (21:25UTC)
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